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Abstract

Background/Objectives: The coronavirus disease 2019 (COVID-19) pandemic
has taken a disproportionate toll on long-term care facility residents and staff. Our
objective was to review the empirical evidence on facility characteristics associated
with COVID-19 cases and deaths.

Design: Systematic review.

Setting: Long-term care facilities (nursing homes and assisted living communities).
Participants: Thirty-six empirical studies of factors associated with COVID-19
cases and deaths in long-term care facilities published between January
1, 2020 and June 15, 2021.

Measurements: Outcomes included the probability of at least one case or
death (or other defined threshold); numbers of cases and deaths, measured
variably.

Results: Larger, more rigorous studies were fairly consistent in their
assessment of risk factors for COVID-19 outcomes in long-term care facili-
ties. Larger bed size and location in an area with high COVID-19 preva-
lence were the strongest and most consistent predictors of facilities having
more COVID-19 cases and deaths. Outcomes varied by facility racial com-
position, differences that were partially explained by facility size and com-
munity COVID-19 prevalence. More staff members were associated with a
higher probability of any outbreak; however, in facilities with known
cases, higher staffing was associated with fewer deaths. Other characteris-
tics, such as Nursing Home Compare 5-star ratings, ownership, and prior
infection control citations, did not have consistent associations with
COVID-19 outcomes.

Conclusion: Given the importance of community COVID-19 prevalence and
facility size, studies that failed to control for these factors were likely con-
founded. Better control of community COVID-19 spread would have been crit-
ical for mitigating much of the morbidity and mortality long-term care
residents and staff experienced during the pandemic. Traditional quality mea-
sures such as Nursing Home Compare 5-Star ratings and past deficiencies were
not consistent indicators of pandemic preparedness, likely because COVID-19
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INTRODUCTION

The coronavirus disease 2019 (COVID-19) pandemic has
taken a disproportionate toll on long-term care facility
residents and staff, who have accounted for roughly 1.4
million cases and 183,000 deaths—almost 40% of all
U.S. deaths—as of mid-May 2021." By early 2021, almost
all U.S. nursing homes had experienced at least one
COVID-19 case, and most (more than 80%) had experi-
enced at least one death.?

The context of this tragedy, often referred to as a “per-
fect storm,”® stems from the confluence of attributes of
the virus, of long-term care residents, and of the setting.
The SARS-CoV-2 virus that causes COVID-19 is airborne,
can be spread asymptomatically, and is particularly lethal
for frail, older adults.* A congregate setting exacerbates
this risk. Nursing homes and assisted living communities
(ALCs) house large numbers of residents, often in shared
rooms, who need hours of intimate care that precludes
social distancing. That the virus spreads asymptomati-
cally means that residents and staff can unwittingly serve
as vectors of infection, triggering outbreaks that can
quickly overwhelm a facility.” This was especially prob-
lematic early in the pandemic when there was less
known about asymptomatic transmission and testing
resources were severely limited.

From the outset, policymakers and researchers
have sought to identify actionable correlates of
COVID-19 outbreaks and deaths in nursing homes
and ALCs in order to find ways to mitigate the harm.
Prior to the pandemic, 40% of nursing homes were
cited with deficiencies in their infection control prac-
tices, making it the most frequently cited regulatory
deficiency.6 However, whether these baseline mea-
sures of infection control practices and traditional
quality indicators like the Nursing Home Compare
5-Star ratings correlate with a facility's success in
preventing and controlling COVID-19 outbreaks has been
uncertain. A flurry of empirical research has emerged to
explore those correlations. In the absence of a systematic
review, media reports have drawn mixed conclusions and
have been unable to reconcile seemingly inconsistent find-
ings. Indeed, one media story provocatively suggested that
the explanation for why some facilities had better COVID
outcomes “depends who you ask.””

presented a novel problem requiring extensive adaptation by both long-term
care providers and policymakers.

assisted living, COVID-19, long-term care, nursing homes

Key Points

» Larger size and location in an area with high
COVID-19 rates were the strongest and most
consistent predictors of COVID-19 outcomes.

» Outcomes varied by facility racial composition.

« More staff members increased outbreaks but
more staff hours may have prevented deaths.

Why Does this Paper Matter?

Our results inform which policies might work;
for example, large facilities in virus hotspots may
benefit most from technical assistance and
resources.

We fill this critical knowledge gap by systematically
examining the evidence base on factors associated with
COVID-19 cases and deaths in long-term care facilities.
Our goal is to better inform practice and policy moving
forward, both in this and future pandemics.

METHODS

We used PubMed to systematically search the literature
for studies of factors associated with COVID-19 cases and
deaths in long-term care facilities published between
January 1, 2020 and June 15, 2021. Search terms included
“SARS-CoV-2,” “COVID,” “coronavirus,” ‘“nursing
home,” “assisted living,” “long-term care,” and “skilled
nursing.” Given the rapidly evolving nature of this litera-
ture, we supplemented our PubMed search with addi-
tional journal articles, preprints, and gray literature
found as of July 15, 2021 through a combination of cita-
tion mining of existing papers, review of COVID-19 sec-
tions of key journals, and referral from content experts.
We included all U.S. English language studies that empir-
ically examined COVID-19 cases or deaths in long-term
care facilities as an outcome and any area-, facility-, or
unit-level factor as an independent variable. We excluded
studies that did not contain quantitative empirical analy-
sis, were not in English, or did not directly examine
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COVID-19 cases or deaths. Because our focus was the
long-term care environment and provider actions, we
also excluded studies that solely examined resident-level
predictors of COVID-19 outcomes.

Figure 1 summarizes the search process. During the
PubMed search, two authors independently conducted all
title, abstract, and full-text reviews, then discussed and
agreed upon which studies to exclude at each stage. The
initial PubMed search yielded 793 articles. Of these,
745 were excluded after title review, 14 after abstract
review, and eight after full-text review, resulting in 26 arti-
cles for analysis. An additional 10 articles were identified
through the secondary methods described above, yielding
a total of 36 studies included for analysis. Only minor dis-
crepancies among authors arose in terms of inclusions and
exclusions, which were resolved through discussion.

To evaluate the quality of included studies, we exam-
ined key features of each study design. Due to limitations of
available data and the need for rapid results as the pan-
demic unfolded, randomized trials or strong quasi-
experimental designs enabling causal inference were not
expected. Thus, quality was judged in terms of other aspects
of internal validity (measurement of key variables, rigor of
the statistical model and controls for key confounders, and
underlying data quality) and external validity (whether the
study was national, multi-state, single-state).

RESULTS

Table S1 summarizes the 36 studies that met our inclu-
sion criteria.*** With one exception,?’ all studies used
facility-level data and did not control for resident-level
risk factors. Thirty-four studies examined nursing homes

N
793 articles title-reviewed
after initial PubMed search

J

only,¥2%3"% one study included nursing homes and

ALCs,” and one study examined ALCs only.*® Nine were
single-state studies;''>82172325:27:29 14 \vere national
studies;10:14:17:19,20.24.31.36-38,40-43 31, the remainder were
multi-state studies including between 3 and 30 states.

For data on COVID-19 cases and deaths in nursing
homes, the vast majority of studies used one or both of
two main data sources: the National Healthcare Safety
Network (NHSN) data collected by the Centers for Dis-
ease Control and Prevention (CDC) and the Centers for
Medicare and Medicaid Services (CMS) starting in May
2020 (with optional reporting of cases and deaths up to
that point); and reports obtained from state websites. Five
studies used data reported directly from nursing homes
or ALCs.**?729333% Most studies used data on COVID-19
cases reported prior to July 2020; 16 used data past this
time period,%!31%20:23:26.29.31,34.37°43 yith the latest study
using data through April, 2021.*”*® As such, most of the
studies do not take into account the widespread deploy-
ment of vaccines to facilities nationwide which began in
mid-December 2020.

For other independent variables, LTCFocus, Nursing
Home Compare, and Payroll-Based Journal staffing data
were the most commonly used data sources for pre-
pandemic measures of facility characteristics. The most
common sources for area-level characteristics were
census data, the Area Health Resources File, and the
American Community Survey. County-level COVID-19
prevalence was drawn from statistics compiled by the
New York Times, USAFacts.org, or the Johns Hopkins
Coronavirus Resource Center.

Outcomes related to COVID-19 cases and deaths were
measured in four main ways: (1) the probability of at
least one case (an “outbreak”); (2) the probability of

T 745 excluded
s 2
48 articles selected for 14 excluded”
abstract review n=9 person-level predictors only
L ) n=7 case study
Q n=2 not long-term care
g N n=2 outside of the U.S.
. n=1 cases or deaths not included as outcomes
34 articles selected for full-
text review 8 excluded*
~ / n=2 outside of the U.S.
Q n=2 not an empirical analysis
( B n=1 cases or deaths not included as outcomes
26 articles selected for n=1 person-level predictors only
analysis n=1 methodological paper
. J

n=1 analysis of testing practices, which influence case identification

-

36 studies included for final

10 articles identified through citation
0 mining, content experts, and review of
COVID-19 content from key journals

FIGURE 1 Summary of articles

analysis

J *Multiple exclusion criteria may apply

identified, included, and excluded
during literature search
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at least one death; (3) cumulative or weekly case counts
or rates; and (4) cumulative or weekly death counts or rates.
Earlier studies tended to use the probability of at least one
case as the primary outcome, given skepticism about
the accuracy of data on numbers of cases or deaths in the
absence of widespread testing. Conceptually, this outcome
emphasizes the ability to keep the virus from entering
the facility, but became less interesting by fall 2020 when
the vast majority of nursing homes had had at least one
case. Later studies tended to examine multiple outcomes,
including the number of deaths, with improved trust in the
numbers due to increased testing. These additional out-
comes provided a conceptually distinct perspective on a
facility's ability to contain the virus once introduced. Most
studies that examined counts of cases or deaths used cumu-
lative measures. Six studies examined incident cases within
a specific time window or stratified by time,'"*%**3%3%3

and only four studies examined temporal variation.*>*73*43

Overall quality of the literature

The most robust studies either used national or multi-
state data or collected rich primary data from a smaller
number of facilities. Additionally, stronger studies con-
trolled for geography and adjusted for multiple facility-
and area-level covariates. Methodologically weaker stud-
ies were limited to a single state or a subset of facilities
within one state (except for those involving primary data
collection), presented only unadjusted analyses, and did
not account for geographic variation. Table 1 summarizes
the key quality-related attributes of each study.

The importance of community spread,
facility size, and racial distribution

Across all studies, two findings stand out as most consis-
tent and significant in magnitude. First, nursing homes
located in areas (usually counties) with higher virus prev-
alence were at significantly higher risk for COVID-19
cases and deaths. None of the larger, more rigorous
studies that included a direct measure of community
COVID-19 prevalence or an area fixed effect failed to find
a significant relationship, and usually their effects were
substantially stronger than other variables in adjusted
models.9,10,12,14,16,17,19,20,24,26—28,30,31,33,35,36,40,42,43 Second,
almost as consistent was the finding that larger facilities
had a higher probability of any outbreak and more cases
than smaller facilities,®!!%18-21,26,28,30-35.43

Sixteen studies examined whether the racial composi-
tion of a facility's resident population was related to
COVID-19 outcomes. Fourteen of those used data from

Spring 2020 to early fall 20208,9,13,20,22,24,26,28,30,31,33,35,41,43
and all found that facilities with a higher proportion of
Black and Hispanic residents had higher rates of adverse
outcomes. Two studies examined mortality rates using
later data and found distinct temporal variation: nursing
homes with a high proportion of Black and Hispanic resi-
dents had more deaths through summer 2020, but pre-
dominantly White nursing homes had more deaths in
late 2020 and early 2021 when COVID-19 rates surged
in the upper Midwest and rural states of the West.*”*®
Facility size and community characteristics including
virus prevalence, population density, urbanicity, and
social vulnerability index explained much of the variation
by I_ace.20,23,26,31,43

The relationship between COVID-19
outcomes and quality measures

Many of the studies (n = 16) directly examined the rela-
tionship between the Nursing Home Compare overall
5-Star rating and COVID-19 outcomes.>*'"1314
16,19,20,22,24-2635.4243  Across the vast majority of these
studies, including all but one of the larger studies, using
multiple data sources, no practically meaningful or statis-
tically significant relationship was found between the
overall 5-Star rating and COVID-19 outcomes. In con-
trast, only five studies found that higher star ratings were
significantly associated with fewer COVID-19 cases, and
four of these were single-state studies with limited
generalizability,'"*®?>** finding small effect sizes that
could be attributable to inadequate controls for con-
founding. Most importantly, two California-only stud-
ies'®?? did not control for community virus prevalence,
and a West Virginia study'' included only 14 facilities
with outbreaks, one of which had no 5-Star rating.

The remaining study that found an association
between 5-Star ratings and COVID-19 outcomes, con-
ducted by CMS and its team that developed the 5-star rat-
ings, used national data and controlled for key
confounders, but used an unusual denominator for their
outcome measures: cumulative resident incidence and
mortality and the number of weeks in the top decile of
resident incidence.*? The denominator for the cumulative
measures was the resident census as of January 2021
rather than the typical baseline measure, with an offset
term to account for average resident census starting only
in May 2020. Thus, the incidence and mortality rates
were likely inflated in exactly those nursing homes
that experienced a larger drop in occupancy due to
COVID-19 deaths or decreased admissions, particularly
those that experienced their worst outbreaks in March
and April 2020, before NHSN data collection began.
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Despite this likely inflation, the magnitudes of the associ-
ations were small. Similarly, the star ratings measures
were from January 2021, meaning that outcomes during
COVID were likely predicting star ratings and not the
other way around.

Some studies examined 5-Star ratings for one or more
of the overall rating's three domains: inspections, staffing,
and quality measures ®!>1416:1819.21.3336 Only one study
found a significant relationship between higher quality
measures rating and fewer cases,** and the majority of
studies found no association or inconsistent relationships
between COVID-19 outcomes and the staffing or inspec-
tions ratings.>'**-® The CMS study described above
found significant relationships for both staffing and
inspections, with the same caveats noted above.** One
California study without geographic controls found that
nursing homes with a 5-star staffing rating were less
likely to have any COVID-19 cases,” and another small
study based on early data found that nursing homes with
4 or 5 Stars in staffing had a lower probability of having
at least 30 cases,'® but the majority of studies with ade-
quate controls found no association between COVID-19
outcomes and the staffing star ratings. Similarly,
although one study found that more stars in the inspec-
tion rating was associated with fewer deaths,'* most stud-
ies found no association.

Four studies examined prior infection control inspec-
tion citations specifically,”'*?*** given their direct rele-
vance. However, none of the four studies found that
these prior citations were predictive of COVID-19 cases
or deaths. One small study from 1 Georgia county found
that facilities with fewer cases had better practices related
to personal protective equipment (PPE) and social dis-
tancing, but no differences in other infection control
practices, though the sample was subject to selection bias
since facilities with low case counts were not included.*

The relationship between COVID-19
outcomes and staffing

Several studies examined staffing hours per resident-day,
measured just prior to the pandemic, as a predictor of
COVID-19 outcomes.'*>'9233¢ A national study found
that, conditional on having any outbreak, nursing homes
with more CNAs and total nurse staffing had fewer cases
and deaths;"” a Connecticut study found the same for
RNs.?® These effects were small in magnitude relative to
the effect of facility size or county virus prevalence. A
New York study found higher CNA staffing, regardless of
outbreak status, and the presence of labor unions, to be
associated with fewer deaths."® Other studies confirmed
the protective effect of higher total nurse staffing once an

outbreak occurred, with some inconsistencies by staff
type.133

In contrast, there is no evidence that having more
staff prevented an initial outbreak. Indeed, several studies
underscored the role that staff played in inadvertently
bringing the virus in to the facility. One study found that
nursing homes with a larger number of unique staff
members—even when controlling for hours of care per
day—had more COVID-19 cases.>® Other studies found
that units of a nursing home whose staff lived in ZIP
Codes with higher COVID-19 prevalence were more
likely to have an outbreak:?’ that characteristics of staff
neighborhoods were more predictive of nursing home
deaths than nursing home location characteristics;*® and
that staff movement between facilities was highly predic-
tive of resident COVID-19 cases.>

The relationship between COVID-19
outcomes and nursing home
organizational factors

Given longstanding policy and research interest in nurs-
ing home ownership structures and payer mix, many
studies included characteristics, such as for-profit status
and Medicaid census. Most studies did not find these fac-
tors to be significant or meaningful in magnitude.

Two studies directly examined the association
between private equity ownership and COVID-19 out-
comes.'®!” Neither found that nursing homes owned by
private equity firms had worse COVID-19 outcomes; in
fact, results of the more rigorous study suggested that
private-equity-owned nursing homes had fewer cases as
well as better access to PPE and testing.'” One study
found that “Greenhouse” facilities had lower rates of
both cases and deaths relative to facilities in the same
area, consistent with the fact that Greenhouse facilities
are small and tend to use staff for multiple purposes, lim-
iting the number of staff entering and exiting a facility
daily.*® Finally, one study found that nursing homes in
areas of high social deprivation were more at risk for
COVID-19 cases and deaths; however, this study did not
control for other key risk factors.”

DISCUSSION

We reviewed the evidence from 36 studies of nursing
home and ALC attributes associated with COVID-19
cases and deaths. We found the largest and most consis-
tent predictors of COVID-19 cases and deaths to be com-
munity prevalence of COVID-19 and larger facility size,
which relates to the amount of foot traffic coming and
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going from that community as well as ease of transmis-
sion within a facility. Studies that failed to control for
these two factors were therefore likely confounded.
Outcomes were disparate by the racial composition of the
resident population, with facilities serving predominantly
Black and Hispanic residents being hit hardest in the
spring and summer of 2020, and predominantly White
facilities subject to surges in the late fall and early winter
of 2020. Facility size and community characteristics
including virus prevalence partially explained the variation
by race. Baseline nurse staffing levels were not consistently
associated with the probability of having any outbreak,
though more robust studies found that better-staffed facili-
ties had fewer deaths and smaller case counts once an out-
break occurred. Other nursing home characteristics, such
as Nursing Home Compare 5-Star ratings, ownership, and
prior infection control citations did not have consistent,
meaningful associations with COVID-19 outcomes.

The current evidence base is subject to several limita-
tions. First, most studies to date have examined risk factors
and outcomes at the facility and community levels. Although
studies examining resident-level risk factors have begun to
emerge, »*”** those data are still limited, and it will be impor-
tant in future work to examine resident- and staff-level risk
factors in conjunction with facility-level factors. Second, each
of the data sets used in the included studies has limitations;
the NHSN data, for example, are missing many cases prior
to May 2020, and LTCFocus data are several years old—but
our conclusions hold across studies using varied data sources.
Third, the vast majority of studies used data only through
early fall 2020, missing the November-December 2020 surge
that triggered some of the worst outbreaks of the pandemic.
Finally, almost all of the studies in the review were cross-sec-
tional. More work is needed to establish causal connections
and assess temporal trends.

The results of our review have direct implications for
policy and practice. The overwhelming importance of
community COVID-19 prevalence in predicting long-
term care cases and deaths suggests that mitigation poli-
cies should not solely focus on facility actions. Prior to
the existence of effective vaccines, the single most impor-
tant thing that policymakers could have done to mitigate
the crisis in long-term care would have been to effectively
use public health measures to stem community spread.
At the same time, policymakers could have prioritized
the highest-risk facilities for PPE distribution, access to
early surveillance testing to identify outbreaks,” and
assistance with coordinating emergency staffing reserves.
Well into the pandemic, nursing homes were reporting
widespread shortages of these critical resources.**™*® The
US Government Accountability Office concluded that
CMS largely ignored a September 2020 report by their
own Coronavirus Nursing Home Commission that

recommended further investment in system-based mea-
sures such as PPE, workforce, and rapid testing.49

Unfortunately, in spring and summer of 2020, CMS
pushed policies such as emergency inspections for infection
control violations, predicated on the assumption that facili-
ties could control outbreaks independent of community
prevalence. CMS cited its earlier analysis of NHSN data that
COVID-19 cases were associated with the 5-Star ratings, an
analysis that was never released.”® Subsequently, CMS
implemented a program to financially reward or fine facili-
ties based on their COVID-19 cases and deaths.”’ Our
review suggests that such policies were misguided, given
that the strongest predictor of COVID-19 outcomes was
facility location. Anecdotal and qualitative evidence sug-
gests that such polices may have had the inadvertent effects
of diverting critical resources away from facilities most in
need,> and shouldering administrators with undue admin-
istrative and regulatory burden at a time when they needed
to focus on crisis management.>®

The lack of consistent relationships between COVID-19
outcomes and ownership structure departs from past
research which has found these factors to be associated with
quality. Although for-profit providers have been shown to
employ fewer nursing staff, they also have organizational
attributes which may have positioned them better than
small, independently owned facilities to respond to the pan-
demic. Larger chains could centralize decision-making to
help reduce administrative burden for local facility leaders,
streamline responses to changing guidance and regulations,
maintain tracking systems, leverage connections for pro-
curement of PPE and testing supplies, and facilitate com-
munication with federal, state, and local health entities.

One exception to the lack of effective strategies by facili-
ties themselves is staffing. A large literature links the levels
of direct-care staffing to nursing home quality, especially in
the case of registered nurse (RN) staffing.>**° Staffing may
have taken on even greater importance under pandemic
conditions, as having adequate staff is a prerequisite for
implementing the measures now considered best practices
in trying to control an outbreak. The evidence from our
review supports a positive (if small/inconsistent) role of
staffing in handling an outbreak once it occurred.

Our results do not exonerate long-term care providers
from implementing rigorous infection control practices
or imply that there are not concerns regarding care qual-
ity. Rather, the evidence suggests a widespread and
unique challenge, especially in the face of inadequate
supply chains for PPE and rapid testing. COVID-19 has
been a devastating, once-in-a-generation problem requir-
ing new organizational and clinical processes to contain
an airborne, asymptomatically spread virus that is partic-
ularly lethal to the population nursing homes and ALCs
serve. These new processes include implementing
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complex isolation and quarantine protocols; time- and
resource-intensive testing procedures; daily screenings of
staff, residents, and visitors; new admission procedures;
PPE procurement and management; restructuring of the
physical environment to allow for social distancing; new
communication processes with families; and a massive
vaccination campaign. They also involved adherence to
rapidly evolving local, state, and national guidance. The
challenges with adapting to these new tasks likely reflect
lack of flexibility in the current structure of the industry
as well as the unprecedented nature of the pandemic.
Studies of the tragedy of the past year have provided
critical evidence to inform future emergency preparedness
in long-term care. For the rest of this pandemic, and for
future public health emergencies, long-term care facilities
must be recognized as integral components of the health
care system and prioritized for assistance and resources as
needed. Despite the need for long-term care providers to
improve, our review revealed little that providers could
have done to prevent an outbreak when in a hotspot. The
fate of residents and staff of long-term care facilities is inex-
tricably linked to the fate of the communities in which they
are located. Policies to address future crises need to recog-
nize these linkages and provide a more integrated response.
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